ERK1 associates with alpha(v)beta 3 integrin and regulates cell spreading on vitronectin.
Kinases that associate with integrins are likely to mediate the assembly/disassembly of cell:matrix junctions during cell migration. Here we show that ERK1 associates with alpha(v)beta(3) integrin following the addition of platelet-derived growth factor to serum-starved Swiss or NIH 3T3 fibroblasts in an interaction that is mediated by the central region of the beta(3) integrin cytodomain. alpha(v)beta(3).ERK1 association occurred prior to focal complex formation and was seen to initiate in small punctate complexes primarily in the peripheral regions of the plasma membrane. Expression of a dominant negative mutant of ERK1 (but not ERK2) significantly reduced the spreading of cells on vitronectin, whereas cell spreading on fibronectin was unaffected by inhibition of ERK1. In contrast, inhibition of ERK activation by PD98059 had no effect on the platelet-derived growth factor-regulated Rab4-dependent flux of alpha(v)beta(3) integrin from early endosomes to the plasma membrane, an event that is also necessary for cells to spread efficiently on vitronectin. We propose that alpha(v)beta(3) integrin must recycle to the plasma membrane via the Rab4 pathway and recruit active ERK1 in order to function efficiently.